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lzj–kfj{tL, O= ;+= rf}wf}“ ztfAbL, wft', kf6g ;ª\u|xfno
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g]kfnL wft'snf ljlw / k/Dk/f 
cf]d vqL
pkk|fWofks, nlntsnf SofDk;, lq= lj=

n]v;f/ 

d"lt{ /rgf k4ltsf ;Gbe{df g]kfndf wft'snfsf] lgs} nfdf] / ljlzi6 k/Dk/f /lxcfPsf] 5 . 
wft'snfdf 9nfO (casting) k4lt / kftf cyf{t\ l/kf];] (repoussé) k4lt k|rlnt /x]sf 5g\ . 
:ofG8 sfl:6ª (sand casting) nfO{ 9nfg k4ltdf j}slNks ljlwsf ¿kdf lnOG5 . wft'd"lt{  
/rgf k4ltdf d}g lgu{d k4lt (lost wax process) sf] cnu} dxÎj /x]sf] 5 . k|:t't cWoog  
d}g lgu{d k4ltsf] k/Dk/fdf s]lGb|t /x]sf] 5 . 9nfO k4lt ;f“rfdf kUn]sf] wft' vGofO{  
d}gsf] …dfg;/fÚ df dw'lR5i6 ljwfgd\ egL pNn]v ul/Psf] kfOG5 . o; k4ltnfO{ k|mfG;]nL 
efiffdf …;]/ k8'{Ú (cere-perdue) / cª\u|]hL efiffdf …n:6 jfS; k|f];];Ú (lost wax process)  
elgG5 . P]ltxfl;stfsf b[li6n] l;Gw'3f6L ;Eotfsf] df]x]Ghf]bf/f]df k|fKt @%)) O:jL ;+jt\k"j{sf]  
…gt{sLÚ gfd lbOPsf] wft' d"lt{  ;jf{lws k|frLg dflgPsf] 5 . d}g lgu{d k4ltaf6 ul7t tyf 
vf]j|mf] b'a} vfnsf d"lt{ agfpg ;lsG5 . of] k4lt ef/tsf laleGg cflbjf;L ;d'bfodf klg  
…8f]s/f sfl:6ªÚ gfdn] k|rlnt /x]sf] kfOG5 . cfw'lgs k4ltsf t'ngfdf of] k4lt sd vlr{nf] 
eP tfklg k/Dk/fut k4ltdf s]xL r'gf}tLx¿ klg /x]sf 5g\ .

;"rs zAbx¿ M d}g, ;f“rf,e6\6L–r'nf], ef]“rf, 9nfO 

kl/ro

wft' d"lt{ lgdf{0fdf k|rlnt ljleGg  
k4ltdWo] d}g lgu{d ljlw cyf{t\ n:6 
jfS; k|f];]; (lost wax process) nfO{ pQd 
ljlw dflgG5 . o;nfO{ …OGe]:6d]G6 sfl:6ªÚ 
(Investment casting) klg eGg] ul/G5 .  
k/Dk/fut sfl:6ªsf b'O{ cf]6f k4ltdWo] 
afn'jfnfO{ ;fFrfsf] dfWodsf ?kdf  
pkof]u ul/g] csf]{ k|rlnt ljlw :ofG8 
sfl:6ª (sand casting/sand-based mould) xf] . 

of] ljlw Jofj;flos pTkfbgsf nflu agfOg] 
d"lt{ lgdf{0fsf nflu a9L pkof]uL  
dflgG5 . wft' d"lt{snfdf lvof gnfUg] wft' 
(non-ferrous metal) sf] k|of]u ul/G5 . dfgj 
;dfhn] wft'sf] k|of]u &))) O:jL ;+jt\k"j{ 
cufl8b]lv u/]sf] k|df0f kfOG5 . a'Nu]l/ofdf 
#))) O= k"= tfsf tfdfaf6 agfOPsf Ps} 
vfnsf aGr/f]x¿sf] 7"nf] kl/df0fdf pTkfbg 
ePsf] kfOPsf] 5 -lgau{/\, @)!!, k[= *)_ .               

ltgtfs ltgnfO{ b}lgs hLjgdf pkof]u 
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ul/g] j:t'x¿sf] ljlgdosf] dfWodsf ¿kdf 
k|of]u ul/Gy] eGg] cg'dfg ul/Psf] 5 . 

k/Dk/fut g]kfnL wft'snf g]jf/ ;d'bfodf 
k'Vof}{nL k];fsf ¿kdf Jofj;flos 9ª\un] 
ckgfO“b} cfPsf] kfOG5 . 

g]kfnL wft'snfsf] P]ltxfl;stfaf/] cWoog 
ug{sf nflu lnR5ljsflng clen]v, wfld{s 
d"lt{, wfld{s u|Gy, k'/ftflÎjs j:t'x¿sf  
cltl/St ljb]zL ljåfg\x¿sf n]v/rgfnfO{ 
cfwf/ dfGg'kg]{ x'G5 .

sl/a #)) O= k"= sf] ;+:s[t ;flxTo  
sf}l6Nosf] cy{zf:qsf] cWofo !$ df wft' 
sfo{zfnf, v“lbnf] Pjd\ vf]j|mf] d"lt{ 9nfO 
k|ljlw / hnkaf/] pNn]v ul/Psf] 5 -kmh{/, 
@)!&, k[= !$!_ . gf/fo0frf}/, gS;fnsf]  
clen]vdf pNn]v ePcg';f/ …tfd|s'6zfnf 
u|fdÚ sf] pNn]vaf6 tfdfsf efF8fsF'8f agfpg]  
eGg] a'l´G5 -ah|frfo{, k[=%&@_ . o;af6 
To;tfsf Jofj;flos ¿kdf g} wft'snfsf 
sfo{ x'g] uYof]{ eGg] k'li6 x'G5 . O:jL ;+jt\ 
5}6f}“ ztfAbLsf] lji0f'wdf]{Q/ k'/f0fdf d"lt{snf 
/ k|ljlwsf af/]df pNn]v ePaf6 To; 
u|Gy;“u g]kfnL snfsf/x¿ klg hfgsf/ 
lyP eGg] a'‰g ;lsG5 -k"j{jt\_ . kmh{/n] 

hgfPcg';f/ j/fx ldlx/fsf] j/fx;+lxtf, 
lrqnIf0f Pjd\ k|ltdfnIf0fdf tfndfgÙ  
;fl/k'qdf v“lbnf] / vf]j|mf] 9nfOsf ;Gbe{ 
pNn]v ul/Psf] kfOG5 . To:t, O:jL 
;+jt\ afx|f}“ ztfAbLsf] sfZoksf] wfld{s 
u|Gy 1fgsf08df d"lt{ ljwfdf df]8]lnª / 
sfl:6ªaf/] pNn]v ul/Psf] kfOG5 . ;fy} 
sgf{ud / /;/Tg ;Dd'rodf klg wft'  
k|of]uzfnLo z'4tf h:tf ljj/0fx¿sf] l6Kk0fL 
ul/Psf] 5 -pxL_ . 

d}g lgu{d ljlw cyf{t n:6 jfS; k|f];];af/] 
;+:s[t ;flxTo dfg;/fsf] cWofo ^$ df  
…dw'lR5i6 ljwfgd\Ú egL rrf{ ul/Psf] 5 
-s[i0fg, !(&^, k[= %–^_ . 

k/Dk/fut wft'snfsf] k|ljlw g]kfndf  
ljsl;t eO{ cBfjlw Jofks k|rngdf /x]sf] 
kfOG5 . ef/tsf ljleGg cflbjf;L ;d'bfodf 
…8f]s/f sfl:6ªÚ gfp“af6 of] k4lt k|rlnt 
/x]sf] kfOG5 . ltAat, rLg, yfONofg8, adf{, 
>Lnª\sf, OG8f]g]l;of cflb ljleGg e"efudf 
klg wft'snfsf k/Dk/f /lxcfPsf] b]lvG5 . 

hf]zL -lj= ;+= @)#%_ sf cg';f/ lj= ;+= 
^)) eGbf cufl8b]lv g} g]kfndf wft'snfsf] 
cEof; /x]sf] kfOG5 . n'lDagLdf pTvgg 
ul/“bf k|fKt ePsf b'O{ cf]6f jh|kfl0fsf 
wft'd"lt{x¿ Pjd\ lnR5lj /fhf dfgb]jsf  
tfd|d'b|fx¿ dxÎjk"0f{ /x]sf 5g\ -k[= !_ . 

aGr/f]x¿, #))) O:jL ;+jtk"j{, a'Nu]l/of  

tfd|d'b|f -cu| efu / kfZj{ efu_ 
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k/Dk/fut g]kfnL d"lt{snfsf ;Gbe{df 
wft'sf d"lt{ 9nfO ug]{ sfo{ cBflk sf7df8f}“ 
pkTosfsf g]jf/ ;d'bfodf k'Vof}{nL k];fsf 
¿kdf /lxcfPsf] kfOG5 . gjLg tyf 
cTofw'lgs k|ljlwsf] cfudg tyf tLj|  
;x/Ls0faf6 xfd|f] k/Dk/fut wft' d"lt{ 9nfO 
k/Dk/fnfO{ k|efj k/]sf] b]Vg ;lsG5 . 

g]kfnL wft'snf / d}g lgu{d k4ltsf  

k/Dk/f

k/Dk/fut g]kfnL wft'snfdf d}g lgu{d 
k4ltaf/] k'/ftflÎjs j:t'x¿ Pjd\ 
lnR5ljsfnLg wft'sf d'b|fx¿af6 a'‰g  
;lsG5 . ljb]zsf ;ª\u|xfnox¿df  
;ª\u|lxt d"lt{x¿ tyf ljleGg ljåfg\x¿sf 
cg';Gwfgd"ns n]vx¿ klg dxÎjk"0f{ /x]sf 
5g\ . 

lnR5ljsfnLg d"lt{x¿ :ofG8 sfl:6ª tyf  
l/kf];] geP/ n:6 jfS; k|f];];af6 g} vf]j|mf] 
u/L agfOPsf] kfOG5 . Go"of]s{sf] d]6«f]kf]ln6g 
Do'lhodsf cg';f/ O:jL ;+jt\ 5}6f}“÷;ftf}“ 
ztfAbLsf] g]kfnsf] jh|kfl0f af]lw;Îjsf] 
d"lt{ ;g\ !((# df ;f] Do'lhodsf] ;ª\u|xdf 
cfPsf] xf] -9'ª\u]n, @)!)_ . 

:jb]z / ljb]zsf ;ª\u|xfnox¿df  
;ª\u|lxt k'/ftflÎjs j:t' Pjd\ snfs[ltx¿sf] 
cWoogaf6 g]kfndf wft'df d"lt{ 9nfO 
k|ljlwsf] ljsf; lgs} klxn]b]lv g} ePsf] 
k'li6 x'G5 . 

lnlR5jL sfndf g} wft'snfsf] Jojf;flos 
:j¿k lnO;s]sf] :ki6 x'G5 . g]kfnsf 
lnR5lj zf;sx¿ / ef/tsf u'Kt zf;sx¿ 
;dsfnLg lyP . u'Kt sfnLg ef/tsf] pQ/ 
k|b]zsf ljleGg :yfgdf wft'snfsf] ljsf; 
ePsf] lyof] . u'KtsfnnfO{ ef/tsf]  
…:j0f{o'uÚ sf ?kdf lng] ul/G5 . 

g]kfnsf] n'lDagLdf pTvgg ul/“bf k|fKt ePsf 
b'O{ cf]6f jh|kfl0fsf wft' d"lt{x¿ /  
ltnf}/fsf]6 pTvggdf wft'sf j:t'x¿ Pjd\ 
tfdfsf d'b|fx¿ kfOg'n] lnR5ljsfndf wft' 
snf lgs} km:6fO;s]sf] lyof] eGg]df s'g}  
;Gb]x /x“b}g . lnR5lj /fhf dfgb]jsf] 
kfnfsf tfd| d'b|fx¿nfO{ o;sf] pbfx/0f dfGg  
;lsG5 . 

n]n]sf] ;+jt\ %@^ lzjb]j / c+z'jdf{sf] 
lznfn]vdf …crf{uf]li6sfgfd\Ú zAb plNnlvt 
5 . …crf{Ú zAbn] d"lt{ jf ;flnsnfO{ klg 
a'´fp“5. = = = d"lt{ eGg] cy{df …crf{Ú zAbsf] 
k|of]u ePsf] kfOG5 -jh|frfo{, k[= @*#_ .  
…crf{uf]li6Ú eGgfn] d"lt{ agfpg] u'7L jf 
;+:yfsf] cl:tTjsf] af]w u/fpg'n] Tof]  
a]nf wft'snfsf] ljsf; ePsf] lyof] eGg] 
:ki6 x'G5 -hf]zL, k"j{jt k[= @–#_ . 

lnR5lj sfndf ;+:yfut Pjd\ Jofj;flos 
tj/af6 d"lt{snf ljwfsf] ljsf; ePsf]  
a'l´G5 . gf/fo0frf}/, gS;fnsf] clen]vdf 
plNnlvt …tfd|s'6zfnfÚ u|fdsf] gfds/0f 
tfdfsf efF8fs'F8f agfpg] w]/} Hof;nx¿ 
ePsf] sf/0fn] x'g uPsf] a'l´G5 -ah|rfo{, 
k"j{jt\, k[= %&@_ . k];fsf cfwf/df 7fFp  
ljz]if / tL k];fdf sfo{/t ;d'bfonfO{ 
lrgfpg] k|rng g]kfndf cBfjlw kfOG5 .  

lnlR5ljx¿ wft'snfdf lgs} bIf lyP . 
pgLx¿ 6s;f/df tfd|d'b|f agfp“y] . 3/fo;L 
k|of]hgsf nflu wft'sf ef“8fs'“8f agfp“y] . 
wft'sf] kftfnfO{ 7f]s]/ sfd ug]{ l/kf];] k4lt, 
wft'sf] 9nfO, df]nDaf nufpg], u/uxgf 
agfpg] h:tf ldxLg sfddf lgs} l;4x:t 
lyP . pgLx¿ wfld{s cg'i7fgsf]  
k|of]hgsf nflu ax'd"No :kml6s tyf  
/Tgx¿ hl8t wft'sf j:t'x¿ lgdf{0f  
uy]{ . rf“u'gf/fo0fdf O= ;+= ^)& df c+z'jdf{n] 
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r9fPsf] l/kf];] cfs[lt /x]sf] 5 . To:t}, 
Toxf“ 5}6f}“–;ftf}“ ztfAbLsf 9nf]6sf s]xL  
yfg d"lt{x¿ klg /x]sf 5g\ -:n;/, !(*@, 
k[= #(_ . lrlgof“ ofqL jfª x'jfª–T;] (Wang 
Hsüan-ťsê´s) n] lnR5lj /fhf g/]Gb|b]jsf]  
/fhk|f;fbsf] jf:t'snfdf k|o'St wft'  
cnª\s/0faf/] ljj/0f pNn]v u/]sf]  
kfOG5 . oL tYoaf6 lnR5ljsfnLg g]kfndf 
wft'snfsf] pTs[i6 k/Dk/f ljBdfg /x]sf] 
k'li6 x'g cfp“5 .

/fli6«o ;ª\u|xfno, 5fpgLdf dNnsfnLg 
wft'd"lt{x¿ ;ª\u|lxt 5g\ . To; ;dodf 
agfOPsf wft'd"lt{x¿ tflGqs Pjd\ k"hf  
k|of]hgsf nflu agfOg] u/]sf] klg b]lvG5 . 
k"hfsf nflu agfOPsf ;fgf d"lt{dWo] hl6n 
k|s[ltsf] ;"o{sf] Pp6f d"lt{ /x]sf] 5 . pSt 
d"lt{df rf}la; cf]6f cfs[ltx¿sf] ;+/rgfåf/f 
;"o{sf] dxÎj hgfOPsf] b]lvG5 . kGw|f}F 
ztfAbL xf/fxf/Lsf] pSt ;fgf] d"lt{/rgf a]Un}  
d"lt{sf ¿kdf geO{ kfg;df /fVgsf nflu  
9flnPsf] a'l´G5 . -kf}8\ofn, @)%&,  
k[= !)^_ . dNnsfnLg snfdf tGqsf] 
k|efjsf sf/0f z[ª\ufl/s Pjd\ hl6n 
k|s[ltsf ;+/rgf agfpg'kgf{n] klg d"lt{sf 
k|s[ltcg'¿k cGo dfWodsf t'ngfdf wft'df  
/rgf ug'kg]{ cfjZostf a9]sf] b]lvG5 . 
o;n] klg k/Dk/fut wft'snf ljlwn] k|>o / 
lg/Gt/tf kfPsf] a'l´G5 . 

Kff6gsf] wft'snf ;ª\u|xfndf wft'snfsf] 
9nfO ljlw;lxtsf tl:j/ Pjd\ j:t'x¿ 
k|bz{gdf /flvPsf 5g\ . /fli6«o ;ª\u|xfno, 
5fpgLdf klg wft'snf sIfsf] Joj:yf u/]/ 
o;sf] dxÎj bzf{OPsf] kfOG5 . tLdWo]  
/fli6«o ;ª\u|xfnodf /x]sf] ;f]x|f}“ ztfAbLsf] 
dlxif;Da/sf] wft' d"lt{ z}nL / lzNk k|ljlwsf 
lx;fan] dxÎjk"0f{ /x]sf]] 5 . of] d"lt{ d}g 
lgu{d ljlwaf6 vf]j|mf] u/L 9nfO ul/Psf]  

jh|kfl0f af]lw;Œj, O= ;+= 5}6f}“÷;ftf}“ ztfAbL, 9nf]6,  
d]6«f]kf]ln6g Do'lhod ckm cf6{, Go'of]s{ 

5 . gf} cf]6f lz/, cfo'w;lxtsf rf}“lt; 
e'hf Pjd\ cf7 kfx'o'St cfs[lt HjfnfjnLaf6  
3]l/Psf] :jtGq d"lt{ xf] . ;f] d"lt{sf nflu 
wft' dfWodsf] rog plrt /x]sf] 5 . ah|ofg 
Pjd\ tGqofgsf] k|efj o; d"lt{df pNn]vgLo 
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¿kdf k/]sf] 5 -/fli6«o ;ª\u|xfno,  
k[= $!_ . wd{bz{g cflbsf lx;fan] o:tf 
hl6n k|s[ltsf tyf a9L km}nfj6 ePsf 
d"lt{x¿sf sf/0f wft'snf cª\uLsf/df k|>o 
ldn]sf] x'g ;S5 .   

wft'snfsf ;Gbe{df O/fssf] ;flgb/ u'kmf 
(Shanidar Cave) df k|fKt tfdfaf6 lgld{t 
´'Dsf jf hGt/ -()) O= k"=_ ljZjsf] ;jf{lws 
k|frLg hGt/ /x]sf] 5 -lgau{/, @)!!,  
k[= &*_ . wft'df ag]sf] of] hGt/ k|:t/ 
o'uaf6 dfgjx¿ wft'snfnfO{ kR5\ofpb} sfZo 
o'utkm{ k|j]z u/]sf] 1ft x'G5 . ;a}eGbf  
k'/fgf] k|df0fsf cfwf/df jt{dfg O/fs / 6sL{ 
If]qsf dflg;x¿df ^))) O= k"= b]lv g} wft' 
lzNk bIftf /x]sf] kfOg'n] wft'snfdf dfgj 
;Eotfn] pNn]vgLo pknlAw xfl;n u/]sf]  

b]lvG5 -pxL, k[= *)_ . dfgj ;Eotfdf 
;+:s[ltsf] ljsfsf] j|md;Fu} b}lgs pkef]Uo 
j:t'sf] cfjZostf;“u} ;f}Gbo{ r]tsf] klg 
ljsf; x'“b} uPsf] kfG5 .

k|frLg wft'snfsf k|s/0fdf  
df]x]Ghf]bf/f]df kfOPsf] …gt{sLÚ gfd lbOPsf] 
wft' d"lt{ @%)) O= k"= sf] dflgG5 . of] d"lt{ 
n:6 jfS; sfl:6ª k|f];];af6 ag]sf] ;a}eGbf 
k'/fgf] d"lt{sf ¿kdf bh{ ul/Psf] 5 -afGbf]
kfWofo, !(*!, k[= #_ . o; larsf] nfdf] 
sfnv08df lgM;Gb]x lgs} cEof; ePsf 
x'g;Sg] cg'dfg ug{ ;lsG5 .     

s[i0fg -!(&^_ sf cg';f/ k|frLg  
OG8f]—rfOlgh clw/fHoe/ Pjd\ OG8f]g]l;ofsf 
wft'snf ef/tLo ;+:s[ltaf6 k|efljt /x]sf]  
5 . lxdfnL clw/fHo g]kfn k|frLg sfnb]lv 
g} ef/tLo pkdxfåLk If]qleq /lxcfPsf] 5 . 
k/fk"j{sfnb]lv g]kfnL snfsf ljifox¿ lxGb' 
/ af}4 wd{sf ljDax¿df cfwfl/t /x]sf 5g\ . 
;DejtM g]kfndf n:6 jfS; sfl:6ª k|ljlwn] 
aª\ufn / laxf/sf kfn sflnu8x¿af6 
cg';/0f u/]sf] x'g;S5 -k[= @(_ . cBflk 
ef/tsf sltko cflbjf;L ;d'bfodf 8f]s/f 
sfl:6ªsf ?kdf of] ljlw k|rlnt /x]sf] 
kfOG5 . k/Dk/fut g]kfnL wft'snfsf dfWod 
/ k|ljlw 8f]s/f ljlw;Fu lgs} d]n vfG5 . 

d}g lgu{d ljlwaf6 wft'd"lt{ 9nfO Pl;of 
dxfåLkel/ klxn]b]lv g} k|rngdf cfPsf] 
:ki6 x'g cfp“5 . xfn g]kfndf k|rlnt 
wft' d"lt{ 9nfO ljlw ;DejtM o; dxfåLksf 
k|frLg ;f+:s[lts s]Gb|x¿sf] ;Dks{df  
ljsl;t ePsf] cg'dfg nufpg ;lsG5 . 

wft'snfsf ;DaGwdf ;f]x|f}“ ztfAbLdf blIf0f 
ef/tsf] s]/nfsf a|fx\d0f >Ls'df/ lnlvt 
u|Gydf ljleGg rf/ r/0fdf vf]j|mf] / ul7t 
b'j} vfnsf d"lt{ 9nfO ljlwsf] pNn]v  

gtsL{sf] wft' d"lt{, @%)) O= k"=, df]x]Ghf]bf/f] 
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ul/Psf] 5 -pxL, !(&^, k[= #–%_ . g]kfndf 
eg] wft' d"lt{ /rgfaf/] n]lvPsf b:tfj]hsf] 
;j{yf cefj /x]sf] 5 . 

afx|f}“ ztfAbLsf] dfgzf]nf;fdf ;a}eGbf k'/fgf] 
lnlvt k|of]ufTds hfgsf/L lbOPsf] 5 -pxL,  
k[= !_ . O= ;+= !@^) df g]kfnsf c/lgsf]n] 
oxf“sf sfnLu8x¿sf] g]t[Tj ub}{ ltAat  
k'u]sf lyP -hf]zL, @)$$, k[= %#_ . Tof] ;do 
pgL s]jn ;f]x| jif{sf o'jf lyP . l/8\nL 
-;g\ !(&)_ n] pNn]v u/]cg';f/ x:tlnlvt 
u|Gysf cfwf/df ef/tLo snfsf/x¿ rLgdf 
sfd uy]{ . To; cltl/St g]kfnL snfsf/
x¿sf] klg ltAat / rLgdf wft'snfsf] 
Joj;fo u/]/ a:g] u/]sf] kfOG5 . c/lgsf]n] 
n]v]sf snfsf] cg'kftsf lgod ;DaGwdf  
l/8\nL cufl8 n]V5g\ M

lrlgof“ clen]vdf g]kfnL snfsf/, 
lrqsf/, d"lt{sf/ / ;HHffsf/  
c/lgsf]sf] gfd pNn]v 5 . pgnfO{  
t]x|f}“ ztfAbLdf rLgsf afbzfxsf]  
b/af/df af]nfOPsf] lyof] . pgn]  
…c Sofgf]g ckm k|f]k/;G;Ú (A Canon of 
Proportions) cyf{t\ …cg'kftsf] lgodÚ  
n]v]sf lyP . o;nfO{ ;qf}“ ztfAbLdf 
lrlgof“ efiffdf cg'jfb ul/Psf] lyof], / 
O= ;+= !**% df hfkfgdf 5flkPsf] lyof] 
-k[= ^#_ .  

o; ljj/0faf6 t]x|f}“ ztfAbLd} g]kfnL  
snfsf/af6 snf /rgf ljlw ;DaGwL k':ts 
n]lvPsf] k'li6 x'G5 . ctM ;DejtM of] g} 
klxnf] g]kfnL snf n]vg xf] . o; af/]df 
yk cWoogsf] cfjZostf b]lvG5 .

g]kfnb]lv c/lgsf] ltAat hfg'cufl8 g} pgL 
lrqsf/L, df]8lnª / sfl:6ªdf lgk"0f  
eO;s]sf lyP -lhª, !($, k[= $#_ . pgsf] 
k|ltefb]lv k|efljt ePsf sf/0f ltAatdf  

/x]sf /fhu'? kfu;kf (Phags-pa) :jod\n]  
c/lgsf]nfO{ ;d|f6\ s'AnfO{ vfF (Kublai Khan) 
sf] b/af/df k'¥ofPsf] pNn]v kfOG5 . 

O= ;+= !@^% df c/lgsf]n] ;d|f6\sf]  
cfb]zcg';f/ eUg cj:yfdf /x]sf] tfdfsf] 
d"lt{nfO{ s'zntfk"j{s klxn]s} h:tf] u/L  
dd{t ul/lbPsf lyP -hf]zL, @)$$, k"j{jt\,  
k[= %%_ . o;af6 snfsf/ c/lgsf] 
wft'snfdf klg plts} l;4x:t lyP eGg] 
:ki6 x'G5 . cfheGbf ;ft ;ojif{ cufl8 g}  
g]kfnL snfsf/sf] Voflt ltAat /
rLgnufotsf l5d]sL d'n'sx¿df k}mln;s]sf]  
b]lvG5 . 

c/lgsf] rLgdf /fhsLo snf lgdf{0f  
ug]{ sflnu8x¿sf lgb]{zs / …/fhsLo snf 
pTkfbgsf lgoGqsÚ ag]sf lyP -d]S8f]gN8 
/ :6n !(&(, k[= #@_ . blIf0f–k"jL{ Pl;ofnL 
snfljb\ k|tfklbTo Kffn -;g\ !(&$_ n]  
g]kfnL wft'snfsf ;DaGwdf o:tf] cg'dfg  
u/]sf 5g\ M 

g]jf/ k'?ifx¿sf] ltAatL dlxnf;Fusf] 
cGthf{tLo ljjfxaf6 hGd]sfnfO{  
…p¥xÚ (Urha) elgG5 . pgLx¿n] Jofkf/ 
Joj;fodf Psflwsf/ dfq hdfPgg\, 
clkt' Toxf“ wft'snf 9nfO ug]{ 
;d'bfosf] :yfkgf;d]t u/] . ;DejtM  
g]kfnL snf k|j[lQnfO{ ltAatdf  
km}nfpgdf d"ne"t ¿kdf pgLx¿sf] k|d'v 
e"ldsf /x]sf] x'g ;S5 -k[= @_ . 

Tof] ;do s]xL g]kfnL sfnLu8x¿ :yfoL 
¿kdf ltAatd} a;f]af; u/]sf lyP . pgLx¿sf]  
kfl/jfl/s k];f wft'd"lt{ lgdf{0f ug'{ /x]sf]  
lyof] . /]ogf -;g\ !((#_ n] klg ltAatsf] 
d]6n sfl:6ªdf g]jf/ afF8fx¿sf] ;+nUgtf  
/x]sf] pNn]v u/]sf 5g\ . rLgdf klg  
pNn]Vo ;ª\Vofdf g]jf/x¿sf] wft'd"lt{ 9nfO 
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ug]{ sfo{zfnfx¿ /x]sf ;Gbe{x¿ kfOG5g\  
-k[= *(_ . g]kfnL wft'd"lt{ 9nfO k4lt /  
k/Dk/f ltAatnufot cGo If]qdf klg  
nf]slk|o /x]sf] lyof] .  

k/Dk/fut g]kfnL wft'd"lt{sf] lgdf{0f / 
Joj;fodf g]jf/ ;d'bfosf] jr{:j /lxcfPsf] 
5 . o;nfO{ pgLx¿n] kfl/jfl/s k];fsf 
?kdf c“ufNb} cfPsf 5g\ . o; k|s/0fdf 
Pp6f ljlzi6 d"lt{ /rgfsf] rrf{ ub}{ kfn 
-;g\ !(^*_ n]V5g\ M 

wft'd"lt{ 9nfO k|ljlwsf b[li6n] xfn;fn} 
;ª\u|xfnodf k|blz{t tfdfdf 9nfO  
ul/Psf] hl6n d"lt{sf] ljifoj:t' pxL  
-pdfdx]Zj/_ /x]sf] 5 . n:6 jfS; 
sfl:6ª k4ltaf6 9nfO ul/Psf] o; 
d"lt{nfO{ g]jf/ snfsf/sf]] lzNk bIftfsf] 
pbfx/sf ?kdf lng ;lsG5 . wft'd"lt{ 
9nfOdf pgLx¿sf] bIftf l5d]sL d'n's 
rLgb]lv cGoq;Dd rlr{t /x]sf] lyof]  
-k[= *%_ . 

af]:6gsf] snf ;ª\u|xfnodf k|bz{g ul/Psf] 
t]x|f}“ ztfAbLdf lgld{t ;f] tfdfsf] hnko'St 
pdfdx]Zj/sf] d"lt{n] g]kfnL wft'snf k|ljlwsf] 
pTs[i6 k/Dk/fnfO{ ljZj;fd' k|:t't u/]sf]  
5 .

n; PGh]n; sfpG6L Do'lhodsf] ;ª\u|xdf  
b]jL rfd'08fsf] 9nf}6 d"lt{ /x]sf] 5 . o; 
d"lt{ /rgfaf/] kfn -;g\ !(*%_ n]V5g\ M

k"jf{4{sf] dNn sfnsf clwsf+z wft'sf 
d"lt{x¿n] ljifout ljljwtf / ;'Gb/ 
snfTds k/Dk/fsf] kl/ro lbG5g\ . o; 
;Gbe{df rf}wf}“ ztfAbLsf] rfd'08fsf] d"lt{ 
ljz]if pNn]vgLo 5 . o; d"lt{nfO{  
wft'lgld{t b]jLx¿sf] d"lt{dWo] ;a}eGbf 
;'Gb/ / sfNklgs cleJolStn] el/k"0f{ 
ljlzi6 k|sf/sf] s[ltsf ¿kdf lng 
;lsG5 . jf:tjdf eGg] xf] eg] o; 
cfs[ltdf b]lvg] uhasf] efj / d"lt{  
/rgfdf kfOg] ;zSttfsf b[li6n] ef/t 
pkdxfåLkel/ g} of] hf]8fsf] wft'lgld{t 
rfd'08fsf] d"lt{ kfOPsf] 5}g . of] 
ljnIf0f d"lt{ agfpg] d"lt{sf/sf] lzNk 
Ifdtf ct'ngLo 5 -k[= !!!_ .  

k/Dk/fut g]kfnL wft'snf k4ltdf d"ntM b'O{ 
ljlwx¿ k|rngdf /x]sf 5g\ — df]N8 cyf{t\ 
;f“rfdf kuflnPsf] wft' vGofO{ wft'df cfs[lt 
lgdf{0f ug]{ k4lt 9nfO ljlw / wft'sf 
kftfnfO{ leq aflx/ 7f]s]/ cfsf/ lbg]  
l/kf];] (repoussé) ljlw . oL ljlwnfO{ g]jf/ 
efiffdf j|mdzM …dfMHofÚ / …YjMHofÚ elgG5  
-ZffSo, @$*, k[= #&_ . sltko wft'sf d"lt{ 

rfd'08f, O= ;+= rf}wf}“ ztfAbL, 9nf]6, n; PGh]n; sfpG6L 
Do'lhod ckm cf6{, n; PGh]n; 

3/ dfx'/Lsf] dxsf] rfsf 
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tyf j:t'df pSt b'j} ljlwsf] k|of]u ul/Psf] 
klg kfOG5 . ;/n / sd km}nfj6 ePsf 
cfs[ltnfO{ :ofG8 sfl:6ª ul/G5 eg] a9L  
km}nfj6 ePsf / hl6n k|s[ltsf cfs[ltx¿sf] 
/rgfdf d}g lgu{d ljlw a9L nf]slk|o  
/x]sf] kfOG5 . l/kf];] k4ltdf agfOPsf 
d"lt{x¿ kftnf x'g] ePsfn] 9nfO ljlwåf/f 
agfOPsf d"lt{eGbf xn'sf x'G5g\ . 

d"lt{ 9nfO sfo{sf nflu d}g lgu{d ljlw 
cyf{t\ n:6 jfS; k|f];]; a9L pkof]uL  
dflgG5 .

d}g lgu{d ljlw (Lost Wax Process)

d}g lgu{d k4lt eGgfn] d}gdf agfOPsf] 
cfs[ltnfO{ d}go'St ;fFrf ttfP/ d}g lgsfnL 
k'gM To; ;fFrfdf klUnPsf] wft' vGofO{ 
k|ltd"lt{ agfpg] ljlw xf] . ljb]zL efiffdf 
o; ljlwnfO{ n:6 jfS; sfl:6ª (lost wax 
process), OGe]:6d]G6 sfl:6ª (investment 
casting) jf ;]/–k8'{ (cere-perdue) klg elgG5 . 

o; k|ljlwaf6 wft' snf lgdf{0f ul/“bf kf“r 
cf]6f k|d'v r/0fnfO{ cg';/0f ul/G5 . 

d}gsf] t}of/L M k/Dk/fut wft'snfdf d}g 
-Dffx'/Lsf] dx eg]{ rfsfsf] efu_ sf]  
pkof]u ul/gG5 . dfx'/Ln] ;ª\sng u/]sf]  
d}gsf] u'0f:t/ k'/fgf] x'“b} hf“bf d}gsf] /ªdf 
klg kl/jt{g x'g] u5{ . d}gsf] /ªsf  
cfwf/df o;sf] z'4tf jf u'0fnfO{ cfsng 
ul/G5 . xNsf kx]“nf] /ªsf] d}g pQd / 
j|mdzM uf9f kx]“nf] x'“b} sfnf] ePdf Tof] d}g 
k'/fgf] / sd;n dflgG5 . 

o:tf] d}gnfO{ afx\o jftfj/0f jf 
tfkj|mdcg';f/ sfd ug{ ;xh x'g] agfOG5 . 
;j{k|yd d}gnfO{ ksfOG5 . ksfO“bf d}gdf  
/x]sf] kfgLsf] dfqfsf sf/0f d}g pDn]/ efF8f]
aflx/ gkf]lvof];\ eGg] p2]Zon] 7'nf] ef“8f]df 
ksfOG5 . d}gsf] cj:yfnfO{ Vofn ub}{  
cfuf]sf] cfFrnfO{ sd a9L ul/G5 . kfgLsf] d}gsf] kftfaf6 d"lt{sf] cfs[lt agfO“b} -kf6g ;ª\u|xfno_  

;fFrfsf] k|of]uaf6 d}gsf] d"lt{ lgsfln“b}
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dfqf k"/f lgl:sPkl5 d}gaf6 w'jfF lgl:sg 
yfN5 . o;kZrft\ lk“w]/ w'nf] agfOPsf] 
;fnsf] vf]6f] cyf{t\ ;fnw'knfO{ yf]/} yf]/} 
u/L ld;fP/ rnfOG5 . cfuf]sf] cfFrn] ubf{ 
plDng] ePsfn] ;fjwfgL ckgfOg' cfjZos 
x'G5 . d}gsf] ;f] ld>0fdf jftfj/0f / sfdsf] 
k|s[ltcg';f/ d}gdf ;fnw'k @% k|ltztsf 
cg'kftdf sd a9L u/]/ ld>0f  ul/G5 . 
o;/L kufnL tof/ kfl/Psf] d}gnfO{ ldxLg 
dndnsf] sk8fsf ;xfotfn] kfgL ;lxtsf] 
efF8f]df 5fGg] sfd ul/G5 . efF8f]df  
d}g hld;s]kl5 To;nfO{ lgsfn]/  
cfjZostfcg';f/ 6'j|mf kf/L g/d agfp“b} 
d"lt{sf] gd'gf agfpg] sfd ul/G5 .

d"lt{ lgdf{0f (Modeling): d}gaf6 gd'gf d"lt{  
tof/ ug]{ j|mddf k|zf]lwt d}gnfO{ cfuf]sf] 
cfFr jf 3fdsf] tfkn] g/d agfP/ d"lt{sf] 
cfsf/ lbg] sfd ul/G5 . o;sf nflu  
afSnf] k|:t/sf] ;dtn lrNnf] ;txdf xftn] 
lyr]/ agfOPsf] d}gsf] kftfnfO{ Psfk6\l6  
;Dd kf/]sf] nf]xf]/f] jf d'u|f]n] lk6\b}  
-#–% ld= ld=_ Psgf;sf] df]6fO sfod  
ul/G5 . oxL kftfnfO{ cfuf]sf] cfFrdf  
;]sfpb} leq aflx/ lyRb} d"lt{sf] cfsf/  
lbg] ul/G5 . 

cfs[ltsf] cg'kftcg';f/ cufl8 k5fl8sf] 
efu Pjd\ cª\uk|Toª\u tyf cfe"if0fx¿ cnu 
cnu agfO{ ltgnfO{ hf]8\g] sfd ul/G5 . 
o;/L agfOPsf] cfs[lt vf]j|mf] x'g] ePsfn] 
wft'sf] d"lt{ xn'ª\uf] x'g] / sd wft' nfUg] 
x'G5 . s'g} s'g} cj:yfdf ;fgf cfs[ltx¿nfO{ 
vFlbnf] klg agfpg ;lsG5 . o;  
k|sf/sf cfs[ltsf nflu g/d d}g yk36 u/L 
Ps};fy cfsf/ agfOG5 . s]xL efunfO{ cuu 
cnu agfP/ hf]8\g ;lsG5 . vFlbnf d"lt{x¿  
t'ngfTds ¿kdf ux|f}“ x'g] u5{g\ . df6f]df 
gd'gf gagfO{ ;fFrf]sf] k|of]uljgf g} l;w}  

d}gdf cfs[lt /rgf u/L wft'df 9nfg ul/g] 
o:tf] ljlwnfO{ k|ToIf ljlw klg elgG5 .

o:tf d"lt{x¿sf w]/} k|ltlnlk agfpg'  
k/]df s8f d}gs} ;fFrf jf s]xL efusf] ;fFrf 
agfpg] ul/G5 . k/Dk/fut ¿kdf 9'ª\uf Pjd\ 
wft'af6 k'mn, nx/f, jg:klt cflb a'6\6f 
;fFrf agfP/ hf]8\g] ul/G5 . tyflk cr]n 

e'; df6f] nufO“b}

uf]a/ df6f]sf] 3f]n nufO“b}
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;fdu|Lsf] pknAwtfsf sf/0f Knf:6/ ckm  
k]l/; jf /a/ / /]lhgsf] ;fFrf agfpg] ul/
Psf] kfOG5 . d}gaf6 tof/ kfl/Psf oL 
cfs[ltx¿sf] cfjZostfcg';f/ 6]S;r/df 
;kmfO / ;"Idtf NofO;s]kl5 wft' 9nfOsf 
nflu ;fFrf (investment mould) sf] k|lj|mof ;'? 
ul/G5 .

;f“rf lgdf{0f (Molding/Investment  
Mold-Making): ;fFrf cyf{t OGe]:6d]G6  
df]N8 kuflnPsf wft'nfO{ vGofO{  
d}gsf] gd'gf cfs[ltnfO{ wft'df ¿kfGt/0f  
ug]{ j|mddf dxÎjk"0f{ r/0f xf] . d}gaf6 
agfOPsf] d"lt{nfO{ cfsf/k|sf/sf b[li6n] ;fgf] 
ePdf Pp6} l9Ssfdf 9nfO ul/G5 . 7'nf] / 
a9L km}nfj6 ePsf] cfs[ltnfO{ kl5 wft'df 
k'gM hf]8\g] Joj:yf ldnfO{ 6'S|ofpg] klg  
ul/G5 . wft' vGofpgsf nflu gfn -g]jf/ 
efiffdf gf}p_ cyf{t\ RofgN; (chanels)  
/fVg'k5{ . sltko cj:yfdf gfnnfO{ ;fFrf 
lgdf{0fsf] clGtd r/0fdf d"lt{sf] tNnf] 
efuaf6 /fVg] u/]sf] kfOG5 . ;fFrfleq 
kuflnPsf] wft' k7fpg d}gs} /g/ (runner) / 
leqsf] d}g tyf Uof; lgu{dsf nflu  
/]Oh/ (raiser) sf] Joj:yf ul/G5 .  
k/Dk/fut k4ltdf gfnsf] Joj:yf l;w} ul/g] 
u/]sf] klg kfOG5 . 

d}gsf] ;a} sfd k"/f ePkl5 ;fFrf agfpg] 
lj|mofsf nflu ufO{sf] uf]a/ / dl;gf] df6f]  
a/fa/ dfqfdf kfgLdf 3f]n]/ n]bf] tof/ kf/L 
Ps÷b'O{ lbg /flvG5 . o;nfO{ k/Dk/fut 
efiffdf d];L“ klg eGg] ul/G5 . o; 3f]nn]  
d}gsf] ;txnfO{ k|:6;Fu wft'df lgsfNg  
;xof]u k'¥ofp“5 . d}gsf] cfs[ltnfO{ 5fg]/  
tof/ kfl/Psf] uf]a/ df6f]sf] 3f]n (slurry) df 
8'afP/ jf csf]{ ;fgf] efF8f], xft / a'?;sf 
;xfPtfn] leq aflx/ Ps}gf;n] kf]ltG5 . 

o;/L kf]t]kl5 d}gsf] cfs[ltnfO{ 3fdsf]  
tfkn] glalu|g] u/L 5fofdf /fv]/ xfjfaf6  
;'sfOG5 . klxnf] tx k"/f ;'ls;s]kl5 k'gM 
klxn]s} k|lj|mof bf]xf]¥ofp“b} ;'sfp“b} tLg 
k6s;Dddf Tof] sl/a @–# ld= ld= sf] df]6fO 
eO;s]sf] x'G5 . To;dfly wfgsf] df]6f]  
e'; ld;fOPsf] df6f]af6 yk df]6fO lbg] sfd 
ul/G5 . 

wfgsf] df]6f] e'; / kx]“nf] vfnsf] df6f]  
a/fa/ u/L kfgL;Fu d'5]/ k/Dk/fut 3/ 6fNg] 
h:tf] agfO{ s]xL lbg 5f]k]/ cf]l;nf]  
/flvG5 . o;f] ubf{ ld>0f n:;fo'St g/d 
x'g] ePsfn] 3f]n nufO{ tof/ kfl/Psf] pSt 
;txdf ;lhnf];Fu a:5 . tof/L e';  

d}gsf] gf}p hf]8]/ wft' vgfpg x'g] u/L aGb ul/“b}

e';df6f] nufO;s]kl5 d}gsf] gf}p hf]8\g] sfd ul/“b}  
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df6f]sf] ld>0fsf] sl/a Ps cª\u'n gk'u 
df]6fOdf leq aflx/ ;a}lt/ nufP/ 3fddf 
;'sfOG5 . o;/L df6f] nufp“bf klxnf] ;tx  
;'s]kl5 k'gM bf]xf]¥ofOG5 . ;fgf] ePdf 
b'O{ k6s / 7'nf] ePdf k|lj|mof ylkG5 . 
cfjZostfcg';f/ d"lt{ 7'nf] ePdf b'O{÷tLg 
tx nufO;s]kl5 tf/n] afFw]/ 5f]kL alnof] 
kfg]{ ul/G5 . of] k|lj|mof k"/f ePkl5  
wft' vGofpg] d'vnfO{ ldnfP/ yk gfn 
hf]8\g'kg]{ ePdf hf]8L e'; df6f]sf] l>0faf6 
wft' vGofpg] 7fp“nfO{ ;f]nLsf] cfsf/  
lbOG5 . ;fgf] ePsf] v08df wft'  
el/Psf] ef]“rf;Fu} dflyaf6 d"lt{sf] d'v 
Pscfk;df cfdg] ;fdg] kf/L wft' k|j]z ug{ 
ldNg] u/L hf]l8G5 . d"lt{ 7'nf] ePdf ;fFrfsf]  
dflyNnf] efudf gfn cyf{t /g/ / /]Oh/ 
df6f] nufpg] j|mddf efFlrg] ;DefjgfnfO{ 
b[li6ut ub}{ ghf]l8Psf] ePdf hf]8]/ e';df6f] 
nufOG5 . ;fFrfsf] d}g lgsflnPkl5 cnu} 
ef]“rfdf kuflnPsf wft' vGofpg] k|lj|mofsf] 
sfd ul/G5 . 

;fFrf agfpg] sfd ;Fu;u} wft' kufNgsf 
nflu k|of]u ul/g] k/Dk/fut ef]“rf (crucible) 
klg dl;gf] wfgsf] e'; / df6f] d'5]/ txtx 
u/L yKb} !÷@ s]= hL= wft' cyf{t\ Ps÷b'O{ 
dfgf c6\g] hqf] agfpg] ul/G5 . cfhsn 
eg] wft' kufNgsf nflu tof/L ljleGg  
cfsf/sf cf}Bf]lus ef]“rf (graphite crucible) 
ahf/df pknAw x'g] ePsfn] ljz]if cj:yfdf 
afx]s klxn] h:tf] e';df6f]af6 cfk}m“n] agfpg] 
ul/Psf] kfO“b}g . klxn] klxn] ;fgf vfnsf 
d"lt{x¿df wft' el/Psf] ef]rf klg ;Fu} hf]8]/ 
/fVg] ul/Psf] klg kfOG5 . clxn] of] k|rng 
lj:yflkt eO;s]sf] 5 . xfn d"lt{sf cfsf/
k|sf/ / ;fFrf agfpg], wft' kufNg], ;f“rf  
kf]Ng] / 9nfO ug]{ k|ljlwdf klg kl/jt{g  
b]vfk/]sf] kfOG5 . 

9nfO (Metal  Pouring): ;fFrfdf kUn]sf] 
wft' vGofO{ cfs[ltnfO{ wft'df kl/0ft ug]{ 
ljlwnfO{ sfl:6ª cyf{t\ 9nfO elgG5 . 

o; r/0fdf r'nf]df tof/L ;fFrf (mould) af6 
d}g lgu{d (de-waxing) ug]{ / e6\6Lleq ef]“rfdf 
wft' kufNg] sfd ul/G5 . ;fgf vfnsf 
d"lt{x¿sf nflu wft' el/Psf] ef]“rf klg ;Fu} 
hf]8]/ agfOg] x'gfn] Pp6} e6\6Ldf /flvG5 . 
cnu e6\6L / r'nf]sf] cfjZostf kb}{g . 

oL b'j} ;fFrf / ef]“rf e';df6f]af6 agfOPsf 
x'G5g\ . o; vfnsf ;fFrfnfO{ c8\ofP/  
kf]Ngsf nflu df6fsf] ;xfotfn] hfnL h:tf] 
agfP/ ;f]xL hfnLsf] dfly uf]n /flvG5 .  
uf]ndfly ef]“rf / ;f“rfsf] ;+o'St cfs[lt 
ldnfP/ /fvL dflyaf6 klg uf]nn] 5f]lkG5 . 

wft' kufNg] e6\6L / ;fFrf kf]Ng] r'nf]                             

kuflnPsf] wft' ;fFrfdf vGofO“b}
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olb ;fFrfdf ef]“rf ghf]l8Psf] eP Pp6f r'nf]
df bfp/f afn]/ cfFr lbO{ ;fFrfsf] d}g lgu{d  
ug]{ ul/G5 . csf]{ k[ys e6\6Ldf wft' el/
Psf ef]“rfx¿ uf]n afn]/ wft' kufNg] Joj:yf  
ul/G5 . 

e6\6Ldf ef]“rfx¿ r9fOPkl5 cfuf] 
afnL e6\6Lsf] tnaf6 5fnfåf/f lgld{t 
vnfFtLsf] ;xfotfn] xfjf lbg] ul/G5 . 
cfjZostfcg';f/ uf]n yKg] / wft' kUn]sf] 
jf gkUn]sf]] ljrf/ ul/G5 . e6\6Ldf /flvPsf 
ef]“rf / ;fFrfx¿af6 lgl:sg] cfuf]sf nKsfsf] 
/ªaf6 klg wft' kUn]sf] cg'dfg nufpg]  
ul/G5 -t'nfw/, cGt/jftf{, @)!&–*–@*_ . 

wft' klUnPsf] yk k'li6 ug{ nfdf] ;gf;f]n] 
ef]“rfnfO{ ;dfP/ xNnfO{ cfjfh / sDkgsf] 
dfWodåf/f klg lgwf] ul/G5 . ;fFrf cnu 
r'nf]df eP ;fFrfsf] Kjfn x]/]/ leqsf] k"/}  
d}g / Uof; lgl:sP/ wft' vGofpg tof/ 

eP÷gePsf] hfFlrG5 . b'j} ;fFrf / wft' tof/ 
ePsf] ;'lglZrt ePkl5 ;fFrfnfO{ r'nf]af6 
aflx/ lgsfnL wft' vGofpg] d'vnfO{ dfly 
kf/]/ /flvG5 . klUnPsf] wft'sf] ef]“rf klg 
aflx/ lgsfnL tLvf] 8G8Ln] ef]“rfsf] tNnf] 
efudf Kjfn kf/L ;fFrfdf vgfOG5 . wft'  
el/Psf]] ef]“rf ;“u;“u} hf]8]/ agfPsf] ;fFrfnfO{ 
eg] wft' tn / cfs[ltsf] efu dfly kf/]/ 
wft' kufNg] sfd k"/f ePkl5 tnsf] wft'sf] 
ef]“rfsf] efunfO{ pN6fP/ dfly kf/L ;fFrf 
efudf wft' leq}af6 vGofpg] Joj:yf ul/
Psf] x'G5 . wft' 9nfOsf] sfd k"/f ePkl5 
s]xLa]/ lrl;g 5fl8G5 . rfF8f] lr:ofpgsf 
nflu kfgLsf] efF8f]df 8'afpg] klg ul/G5 . 
o;/L vGofOPsf] wft' lrl;Pkl5 ;fFrf kmf]/]/ 
cfs[ltnfO{ lgsflnG5 . 

cr]n wft' kufNgsf nflu u|fkmfO6af6  
ag]sf ef]“rf / xfjf lbgsf nflu ljB'tLo  
Anf]j/ ofgsf] k|of]u ul/G5 . eg] r'nf] 
(kiln) / e6\6L (furnace) df klg bfp/f, t]n, 
sf]Onf cflbsf] k|of]u a9]sf] kfOG5 . 

;kmfO / hnk (Finishing and coloring)   

sfl:6ªsf] sfd ;DkGg ePkl5 ;fFrf kmf]8]/ 
wft'sf] cfs[lt aflx/ lgsflnG5 . gfnnufot 

e';df6f]af6 ag]sf] k/Dk/fut wft' kufNg] ef]“rf  

u|fkmfO6af6 ag]sf] cfw'lgs wft' kufNg] ef]“rf
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hnk nufOPsf] tf/fsf] d"lt{  

gfOl6«s Pl;8 kfgLn] ;fjwfgLk"j{s wf]P/ 
;kmf kfl/G5 . 

wft'lgld{t snfs[ltnfO{ cfjZostfcg';f/ 
;'gsf] df]nDaf ug]{ ul/G5 . o;sf nflu 
ljlzi6 ljlwåf/f agfOPsf] ;'g / kf/f]sf] 
ld>0fnfO{ xNsf tfksf] ;xfotfn] nufOG5 . 
d"lt{df ;'gsf] rds Nofpg hgfj/sf l;ª 
cflbaf6 lgld{t ljz]if cf}hf/x¿sf] dbtn] 
3f]6]/ rds lgsfNg] ul/G5 . 

o; ljlwnfO{ g]kfnL wft'snfsf] ;j{yf  
df}lns ljlw dflgG5 . cfjZostfcg'¿k cGo 
/ª klg nufpg] ul/G5 . cfhsn ljleGg 
/;fogx¿sf]  k|of]u u/L ljljw k|sf/sf /ª 
lgsfNg] ul/G5 . 

k/Dk/fut d}g lgu{d ljlwsf cGt/j:t'

wft'snf /rgfdf ljleGg k4ltx¿ k|rngdf 
/x] klg d}g lgu{d ljlw a9L nf]slk|o x'g'sf] 
sf/0f o;df clws ;Defjgfx¿ /xg'n] xf] . 
:yfgLo dfWodsf] k|of]un] k/lge{/ /xg  
gkg]{ / kl/jf/sf ;b:ox¿af6 g} sfo{ 
ljefhg u/L sfd ;DkGg ug{ ;lsg]  
x'G5 . wd{ / bz{gsf cfwf/df hl6n 
k|s[ltsf cfs[ltx¿ lgdf{0f ug'{kg]{ ePsfn] 
:ofG8 sfl:6ªsf] t'ngfdf of] k4lt ;xh 
dflgG5 . xn'ª\uf d"lt{ agfpg of] k4lt lgs} 
pkof]uL dflgG5 . 

k/Dk/fut g]kfnL sfl:6ª k|ljlw;Fu w]/} 
xb;Dd ;dfg /x]sf] 8f]s/f sfl:6ª ef/tsf 
cflbjf;L ;d'bfosf nf]ssnfdf k|rlnt  
/x]sf] 5 . o; ljlwdf klxnf e'; df6f]af6  
d}gsf] cfs[lt leqL efu cyf{t\ sf]/ (core)  
agfOG5 . k"/f ;'ls;s]kl5 aflx/af6 8f]/L 
cyf{t\ wfuf] h:tf] kfl/Psf] d}gn] cfsf/ lbg] 
sfd ul/G5 . o;n] ubf{ d}gsf] cfs[ltdf 
;dfgfGt/ /]vfdf a'6\6f / d}gdf Psgf;sf] 

cGo cgfjZos wft'sf efunfO{ sf6]/ 
lgsfnL d"lt{ ;kmf ul/G5 . To;kl5 cnu 
cnu 6'j|mfdf 9nfO ul/Psf] eP hf]8\g], 
c:ki6 ePsf cª\uk|Toª\unfO{ ;;fgf 
l5gfx¿sf ;xfotfn] s'Fb]/ jf s6fª\sL 
u/L b'?:t kfl/G5 . d"lt{nfO{ cfjZos /ª 
cyf{t\ hnk nufpg] sfdsf nflu sfutLsf] 
/;df 8'afp“b} ;kmf ug]{ sfd x'G5 . cfhsn 
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df]6fO sfod /xG5 . g]kfndf eg] klxn]  
sf]/sf] lgdf{0f ul/“b}g . o; vfnsf] k4lt 
ef/t, rLg, OG8f]g]l;of, yfONofG8, >Lnª\sf 
cflb If]qdf k|rlnt /x]sf] kfOG5 . 

g]kfnL k/Dk/fut d}g lgu{d ljlwdf ef/tsf 
pQ/ k|b]z, aª\ufn, laxf/ / blIf0f ef/tsf] 
rf]nf sfl:6ªdf k|rlnt ljlwx¿sf]  
;+Zn]l;t k|of]u ePsf] kfOG5 . 8f]s/f 
ljlwdf d}g d"lt{sf] ;fFrf / wft' el/Psf] ef]“rf 
Ps};fy hf]8]/ wft' kuflnG5 . blIf0f  
ef/tsf rf]nf sfl:6ªdf cnu cnu ;fFrf 
kf]Ng] / wft' kufNg] ul/G5 . o;/L agfOg] 
cfs[lt rf]nf sfl:6ªdf eGbf 8f]s/fdf ;fgf 
x'g] u5{g\ . g]kfnL wft'snfdf ;fgf cfsf/sf 
d"lt{b]lv lgs} a[xt\ cfsf/sf d"lt{ agfpg]  
ul/G5 . 9nfOkl5 cfjZostfcg';f/ ;;fgf 
l5gfx¿sf] ;xfotfn] cfs[ltsf a'6\6fnfO{ yk 
s6f“sL u/L c´ :ki6 / ;'Gb/ :j¿k  
lbOG5 . ljlzi6 k4ltåf/ ul/g] /ª  
/f]ugsf sfd / d"lt{df ljleGg /ª\uLg  
/Tg tyf k|:t/ h8fg u/L d"lt{ /rgfnfO{ yk 
eJo / lrQfsif{s agfOG5 . 

n:6 jfS; k|f];]; ljlwdf Knf:6/ dfWod / 
kl5Nnf] ;dodf ;]/flds ;]n dfWod klg 
k|rngdf cfPsf] b]lvG5 . g]kfndf gofF 
k':tfsf s]xL d"lt{sf/x¿n] O6flnog ljlw 
cyf{t\ Knf:6/ ckm k]l/;, kfsf] df6f] (grog) 
/ n'6f]sf] (refactory) ld>0faf6 ;fFrf agfpg] 
ljlwdf klg 9nfO sfo{ ug]{ u/]sf 5g\ . 

g]kfn nlntsnf k|1f–k|lti7fgåf/f klg 
wft'snfdf km/s 1fg lbg] p2]Zn] wft'snf 
;DaGwL O6flnog wft' 9nfO sfo{zfnf 
cfof]hgf u/L k/Dk/fut g]kfnL wft'snf 
k4lteGbf km/s ljlwsf] kl/ro u/fpg  
cf}krfl/s sfo{zfnfsf] cfof]hgf ul/Psf]  
lyof] -O6flnog d]6n sfl:6ª js{;k, 
@)!@_ . o; k4ltdf ;fFrf agfpg s]xL 
;xh / ;do sd nfu] klg ;fFrf a9L ux|f}“ 
x'g] / d}g lgu{ddf a9L ;do / nfut kg]{ 
x'G5 . j}slNks k|ljlwsf] k|j]z /  
cf}Bf]lus ;fdu|Lx¿af6 x'g] k|lt:yfkg cfhsf] 
k/Dk/fut wft'snfsf r'gf}tL ag]sf 5g\ .

lgisif{

wft'snf k/Dk/fdf 9nfO ljlw ljz]if k|rlnt 
/lxcfPsf] 5 . g]kfnL wft'snfdf n:6 jfS; 
k|f];]; cyf{t\ d}g lgu{d ljlw cfs[ltnfO{ 
wft'df ?kfGt/0f ug]{  pQd k4ltsf] lj1fg 
xf] . o; ljlwaf/] kf}/fl0fs ;+:s[t ;flxTo 
dfg;/f nufot ljleGg wfld{s u|Gyx¿df rrf{  
ul/Psf] kfOG5 . wft' d"lt{snfsf] Oltxf;df 
o; ljlwaf6 agfOPsf] ;jf{lws k|frLg  
/rgfsf ¿kdf df]x]Ghf]bf/f]df k|fKt ePsf] 
@%)) O:jL ;+jt\ k"j{sf] …gtsL{Ú gfp“ lbOPsf] 
d"lt{nfO{ lnOG5 . of]] k4lt ef/tsf ljleGg 
cflbjf;L ;d'bfox¿df klg 8f]s/f sfl:6ª 
ljlw gfdaf6 cEof;df /lxcfPsf] kfOG5 . 

wft'snfsf n:6 jfS; k|f];];sf] j}slNks 
k4ltsf ¿kdf l/kf];] / :ofG8 sfl:6ª /x]sf 

wft' 9nfO sfo{zfnf
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dlxif;Da/, !^ cf}“ ztfAbL, wft', ^* ;]= ld= x %& ;]= ld=, /fli6«o ;ª\u|xfno, 5fpgL, sf7df8f}“  
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5g\ . t'ngfTds b[li6n] n:6 jfS; k|f];]; 
a9L pkof]uL /x]sf] 5 . 

wft'sf cfe"if0fsf ;Gbe{df O/fssf] ;flg8/ 
u'kmfdf k|fKt ePsf] ())) O:jL ;+jt\ k"j{sf] 
tfdfsf] hGt/nfO{ ;jf{lws k'/fgf] dflgG5 . 
n'lDagLdf pTvgg ul/“bf k|fKt jh|kfl0fsf 
wft'd"lt{x¿ tyf lnR5lj /fhf dfgb]jsf tfd| 
d'b|fx¿nfO{ g]kfnL k|frLg wft'snfsf] k|df0fsf 
¿kdf lng ;lsG5 . lnlR5ljsflng  
clen]vdf …tfd|s'6zfnfÚ pNn]v x'g'n] 
lnR5lj sfndf wft'snfn] Jofj;flos ¿k 
lnO;s]sf] a'l´G5 .

k/Dk/fut g]kfnL d}g lgu{d ljlw / ef/tsf 
pQ/ aª\ufn tyf laxf/df 8f]s/f Pjd\ blIf0f 
ef/tsf] rf]nf sfl:6ª k4ltlar w]/} ;dfgtf 
/x]sf] b]lvG5 . 8f]s/f ljlwdf ;fFrf / wft' 
el/Psf] ef]“rf Ps};fy hf]8]/ wft' kuflnG5 . 
o:tf cfs[lt ;fgf x'g] u5{g\ .  
rf]nf sfl:6ªdf r'nf] / e6\6Ldf cnu cnu 
;fFrf kf]Ng] / wft' kufNg] ul/G5 . o;df 
cfs[ltx¿ 7"nf x'G5g\ . g]kfnL / rf]nf 
k4ltdf sf]/ (core) 8f]s/fdf h:tf] klxn] g} 
agfO“b}g . k/Dk/fut g]kfnL k4ltnfO{ ef/
tdf k|rlnt tL b'j} k4ltsf] ;+Zn]lift k4lt 
dfGg ;lsG5 . o; ;DaGwdf yk cWoogsf] 
cfjZostf b]lvG5 . 

g]kfnL wft'snfsf] ;Gbe{df d}g lgu{d ljlw 
lgs} nf]slk|o x'g'sf] sf/0f lxGb' tyf af}4 
wd{ / bz{gdf cfwfl/t b]jLb]jtfsf cnf}lss 
:j¿knfO{ d"lt{ /rgfdf ;fsf/ kfg]{ sfo{sf 
nflu cGo ljlw / dfWodeGbf n:6 jfS; 
k|f];]; a9L pkof]uL /x]sf] kfOG5 . 

l5d]sL d'n'sx¿df ;d]t g]kfnL snf / 
snfsf/x¿sf] dfu x'g'n] o; wft'snfsf] 
ljsf;df 6]jf k'u]sf] b]lvG5 . g]kfnL 

d"lt{sf/, c/lgsf]nufot cg]sf}“ snfsf/x¿n] 
ltAat / rLg;Dd k'u]/ snf /rgf u/]sf 
lyP . ltAatdf sfl:6ª ;DaGwL sfd  
ug]{ ;d'bfosf] :yfkgf u/L g]kfnL snf /rgf 
k|j[lQnfO{ tL If]qdf km}nfpg k|d'v e"ldsf  
/x]sf] k|df0fx¿ kfOG5g\ .  

wft'snf lgdf{0f tyf Joj;fo sf7df8f}“ 
pkTosfsf g]jf/ ;d'bfodf kfl/jfl/s k];fsf 
¿kdf ljsl;t x'“b} cBflk ;f] k/Dk/f sfod 
g} /x]sf] kfOG5 . kl5Nnf] ;dodf cfP/ 
cGo j}slNks ljlw / dfWodsf sf/0f o;sf] 
cl:tTjdf ;ª\s6 k}bf x'g yfn]sf] 5 . o; 
;Gbe{df yk cg';Gwfg u/L k/Dk/fut g]kfnL 
wft'snf k4ltdf ;do;fk]If ;'wf/ ub}{ nfg 
;lsPdf o; ljwfsf] ;+/If0f / ljsf; x'g 
;Sg] 5 .  
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;Gbe{ ;fdu|L

ah|frfo{, wgjh| -@)#)_, lnR5ljsfnsf clen]v,  
 sf7df8f}“ M g]kfn Pl;ofnL cWoog ;+:yfg, lq= lj=,  
 sLlt{k'/

Hff]zL, ;Todf]xg -@)#%_, g]kfnL wft' d"lt{snfsf]  
 ljsf;j|md, sf7df8f}“ M g]kfn /fhsLo  
 k|1f–k|lti7fg .

t'nfw/, afns[i0f -@)!&÷)*÷@*_, :df/sLo d"lt{ -cf]d  
 vqL, cGt/jftf{sf/_, sf7df8f}“ .

kf}8\ofn, jL0ff -@)%&_, g]kfnL d"lt{snf / lrqsnf,  
 sf7df8f}“ M g]kfnL Oltxf;, ;+:s[lt tyf k'/ftÎj  
 s]Gb|Lo ljefu, lq= lj=, sLlt{k'/

/fli6«o ;ª\u|xfno -@)&$_, /fli6«o ;ª\u|xfnosf] snf  
 ;Dkbf, efu Ps, >]i7, ho/fd / dxh{g, od'gf  
 -;Dkf=_, sf7df8f}“, 5fpgL

zfSo, k"0f{sfhL -@)$*_, nlntk'/l:yt k/Dk/fut wft'd"lt{ 
 lgdf{0f k4lt Ps cWoog, -ck|sflzt :gftsf]Q/  
 zf]wkq_, sf7df8f}“ M g]kfnL Oltxf;, ;+:s[lt tyf  
 k'/ftÎj s]Gb|o lzIf0f ljefu sLlt{k'/ ax'd'vL  
 SofDk;, sLlt{k'/ .
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